Flow cytometric analysis of cytokine receptor signal transduction.
Cytokines are critical regulators of the development and maturation of hematopoietic cells. Signal transduction via cytokine receptors proceeds through activation of the JAK-STAT pathway to stimulate cell proliferation, differentiation and effector functions. Phosphorylation of intracellular STAT molecules by the receptor-associated JAK kinases is one of the very early events following cytokine stimulation. Western blot detection of tyrosine phosphorylated STAT molecules is widely used as a hallmark of cytokine receptor activation. However, this is not feasible when cells of interest are limiting, or represent a small fraction within a mixed population of different cell types. To circumvent this technical obstacle, we have developed techniques to detect phosphorylated STAT molecules in fixed cells by flow cytometry. The fixation and permeabilization protocols preserve the antigenicity of cell surface markers allowing us to distinguish distinct cell populations responding to cytokine stimulation. In this report, we demonstrate the use of this technique to rapidly and reliably identify, and quantify thymocyte subsets activated by interleukin-7. We envisage that this technique will find wide application in studying cytokine receptor signal transduction, particularly in identifying cytokine-dependent developmental checkpoints during hematopoiesis.